A novel type of family 19 chitinase from Aeromonas sp. No.10S-24. Cloning, sequence, expression, and the enzymatic properties.
A family 19 chitinase gene from Aeromonas sp. No.10S-24 was cloned, sequenced, and expressed in Escherichia coli. From the deduced amino acid sequence, the enzyme was found to possess two repeated N-terminal chitin-binding domains, which are separated by two proline-threonine rich linkers. The calculated molecular mass was 70 391 Da. The catalytic domain is homologous to those of plant family 19 chitinases by about 47%. The enzyme produced alpha-anomer by hydrolyzing beta-1,4-glycosidic linkage of the substrate, indicating that the enzyme catalyzes the hydrolysis through an inverting mechanism. When N-acetylglucosamine hexasaccharide [(GlcNAc)6] was hydrolyzed by the chitinase, the second glycosidic linkage from the nonreducing end was predominantly split producing (GlcNAc)2 and (GlcNAc)4. The evidence from this work suggested that the subsite structure of the enzyme was (-2)(-1)(+1)(+2)(+3)(+4), whereas most of plant family 19 chitinases have a subsite structure (-3)(-2)(-1)(+1)(+2)(+3). Thus, the Aeromonas enzyme was found to be a novel type of family 19 chitinase in its structural and functional properties.